In this paper the problem of the hypothalamic centres involved in the control of gonadotrophin secretion will be presented, based on investigations performed on rats and sheep. The data obtained for the rat were chosen because the control of gonadotrophin secretion in this animal is best known, and therefore this animal may be considered as a model to be compared with the others. On the other hand, the sheep, retaining seasonality of reproductive processes, represents the most natural model of reproduction among farm animals.
preoptic-septal region. During the oestrous cycle of the rat the most abundant material is present in the axons and nerve endings of the zona palisadica of the median eminence (ME) in early pro-oestrus; this material disappears almost completely during late pro-oestrus (Polkowska & Jutisz, 1979) . The distribution pattern of positive nerve fibres in the sheep hypothalamus resembles that observed in the rat. In our studies, the distribution of LH-RH immunoreactive material was followed in ovariectomized and cyclic ewes. On Day 16 of the oestrous cycle (just before ovulation) abundant material was observed in a wide segment of the zona palisadica in the ME. By 24 h after ovulation the immunoreactive droplets were almost absent and only slightly stained in the rostral and central parts of the ME (PI. 1, Figs 1 and 2). The material remained only in the caudal part of the ME. The concentration of LH-RH material in the OVLT was not very high and did not vary throughout the oestrous cycle.
In ovariectomized ewes we found some positive LH-RH fibres in the anterior part of the hypothalamus (in the nucleus hypothalamicus anterior) running parallel to the 3rd ventricle, just above the nucleus suprachiasmaticus. Recent (Brown-Grant & Raisman, 1977) and ovariectomized (Gray, Söderstein, Tallentire & Davidson, 1978) (Stephan & Zucker, 1972; Stetson & Watson-Whitmyre, 1976) .
Earlier and more recent investigations performed in our laboratory on the role of the PAHA in the control of gonadotrophin secretion have shown that the function of these neural components in sheep is different from that shown for rats. Damage to the MPOA (Przekop & Domanski, 1970) or cuts of the hypothalamus rostrally to the SCN (Przekop, 1978; Text- fig. 1 (Przekop & Domanski, 1970) . In all 6 intact ewes oestrous cycles occurred regularly at 17-18-day intervals and ovulations ceased between December and February (Table 1) . that the SCN area either possesses itself the ability to exert an inhibitory action over the liberation of Gn-RHs during anoestrus or it receives only information concerning this action from higher formations of the CNS and transfers it to the lower leveTof the hypothalamus. Our results demonstrate that lesions of the MPOA or anterior deafferentation of the SCN from the MPOA (Przekop & Domanski, 1970; Przekop, 1978) , cause a similar extension of oestrous cycles over the quiescent sexual period, and tend therefore to support the second concept that the SCN receives and transfers this inhibitory action from the MPOA or even from extrahypothalamic formations.
When serotonin or melatonin were infused into the MBH area just before the critical period of the oestrous cycle in the ewes bearing lesions of MPOA and experiencing extended oestrous cycles during anoestrus, the release of LH and ovulation were blocked and delayed by 5-6 days or even until the next oestrous cycle (Domanski, Przekop, Skubiszewski & Wolinska, 1975) . This experiment implies that the inhibitory pathway projecting from the MPOA is serotoninergic in nature.
The lack of disturbances of oestrous cycles during the breeding season in ewes after anterior deafferentation of the preoptic area or after lesions of the SCN indicates that the hypothalamic complex composed of the AHA and MBH retains the ability to produce Gn-RHs and regulate phasic LH release. However, the site in the hypothalamus where the impulse of this action is generated is unknown; it may be within the AHA-MBH complex or within some extrahypothalamic formations.
According to our earlier experiments (Przekop & Domanski, 1970) (Przekop, 1978 (Dyer & Cross, 1972; Cross, 1974; Yagi & Sawaki, 1975a) , are subjected to recurrent inhibition and excitation (Yagi & Sawaki, 1975b) , are influenced by projections from the preoptic region, amygdala and hippocampus (Yagi & Sawaki, 1977) and are responsive to catecholamines (Moss, Kelly & Riskind, 1975) . (4) In the sheep, projections from the preoptic area seem to form an inhibitory pathway, leading through the SCN to MBH, while the stimulatory projections probably sweep down from extrahypothalamic areas into the AHA-MBH complex, caudally to the optic chiasma. (5) According to generally accepted views, the serotoninergic system seems to exert an inhibitory action on the release of Gn-RHs, whereas the noradrenergic system has a stimulatory effect.
